




































































































































16.5.1 find a parameterization of the paraboloid 2252 9 2 2542 z 4

Parameterization of a curve

z
9 2 2542
225 225

x2 ya
245 225

y Y y since 2 49

u o u r x rcoso y rsino

x2
25 1 É 1
x2 25 y a

Y 3
x scoso y 3sino o o zit

since u o and v r

x Svcosu y 3usinu

Find2

z is at
3usinu

z Suggs
u

g

2

Ev cost guesinzu
2 25 9

z v2cost v2sins

z v2cost sin'u

z v2

u limits
since u o and o o zit

then o u at

V limits

thus o n z

therefore w sucosuli 3usino v2
since O z 4 and z v o u zit O V 2

solvingforzerowhen z o v o and z 4 v z

Surfaces and Area.







































































































































16.5.11 find a parameterization of theportionofthe circularcylinder y z 16 betweentheplanes
X O and X 5 theequationisacircle

usingpolarcoordinates y rcoso z rsince v2 16

g g

y 22 16 is y 4coso z 4since o o zit o u s O v zit

u limits let X u v limits v o
since x isboundedX o and X 5
o u s

6.5.79 use a parameterization to expressthearea ofthe surface as a double integral
Thenevaluatetheintegral

Theportion ofthecone 2 4 x2 42 betweentheplanes 2 0and 2 16

Let u r andv o anduse cylindricalcoordinates to parametize thesurface

setupthedoubleintegralto findthesurfacearea

use cylindricalcoordinatesto parameterizethesurface

x rcoso y r sino o o ait v o u r

thus find2 U limits u r

x ucosv 2 4 ucosv 2 usinv 2 since O z 16 and 2 40 o v z

z

Y usinv z 4 v2cosh vasina solvingforzerowhen z o u o

z 4 v2 cost sinh and 2 16 u 4 thus o u 4
2 452
2 4 02

thus run ucosv i usinv to k o u 4 O V 21T

Areaof is

run ucosv i usinv to k r un ucosv i usinv Yuk
ru cosv i sinv 4 k w usinv i ucosv ok

i j K
sinv 4 cosv 4 sinv

ru ru cost sinv 4
ocosr o

i
usin o j

s
usinrucosuk 40cost 4usinv ucost using

usinv ucosv o 4ucosv 4usinv u

ru ru 4ucosv yusinv2 v2
1602cost 1602sinv v2
1602cost sinav v2
1602 v2
1702 170

at

f 170dudu 171 Y adv 1718du 17 8v 16T17











































































































































16.5.37 Findthearea ofthe surfacecutfromtheparaboloid x2 y 2 0 bytheplane z 2

surfacearea

r x y z x2 42 z f 4 2 442 a n da sincetheregionof integration is a
circle convertto polarcoordinates

F zxi ay in f f 4 2 442 a da
f 2 2 ay2,2 limits

p p p da rdr4 2 442 x rcosa y r sino o r z o o zit

2 y z o fo are a r ardo u are a du srar rdr sdu
x2 ya z o roo un

x2 ya 2

Thing
man

heregionisthecirclex2 ya 2
paralleltothexxplane

g p
8 do

P Oi Oi ik
g

s do

f p ax ay in K
g f go 9 do g

s o f I zit It

6.5.39 Findthearea oftheregioncutfromtheplane xx y 82 7 bythecylinderwhosewallsare x y and x z y

surfacearea

x y F X Y Z 4x Y 82 7 P K
F 4 n 8k

F 42 12 82
81 a

F P 4 1 gk x

x z y
Regionof R

g g g g

g 21 31 z gas

gygnitsa

intersect If axa
x y x z y
y z ya g I XI dy
y In g I z y y dy 3

p










































































































































16.6.1 Integratethegivenfunctionoverthegivensurface

G x y z z overtheparabolic cylinder y z o x z o z

xi Yi 2k Y
i

xi 22 2k 22 1k

i j K
r r I o o oi l 22k l 22k

0 22 1

rx vz i 2 222
I 422

2

f z I 422 dzdx v 1 422du 8 dz dz gdu g34 xo un

7
8 f vdudx 6

8 I 30 Yax
81 34 3

z

16.6.5 Integratethefunction x 4.2 42 overtheportion oftheplane x y z 4
thatliesabovethesquare o x 1 o x n inthexyplane

x y z 4
z 4 X Y

u x v y z y u v

r un wi ri y u v k o u n o v n
ro ni lk
ru n ik

i j K

ru ru t o n ai ni ik
o i n

ru 3

42 3 dudu

1144 u v ya

160 2024uv jar

3 11640 yu qua

3 14 var

3 Mv Iv f 123

Surface Integrals






































































































































6.6.13Integrate g x 1,2 x y z overtheportion oftheplane 2x 24 z 8
thatlies inthefirstoctant

r x y z 2x 24 2 8 h
F 2 2 1K

3 f g x y dydx
xoxo

P K

3
o
84 xy aye

4

yodx
F 4 4 1

31 84 x x 4 x z ax

3f P 2 2 1k k 32 8x xx x I 4 8 dx
1 x

31 32 8x 4x X Y 4 8dx
2x 24 2 8

z 8 2x 24 31 E 8 24 dx
xo

x

g x y z x y z 3 4 2 244

X Y 8 2x 24
x Y 8 2x 24 128
8 X Y

since 2x 24 2 8 liesinthefirstoctant
x o y o z o

if z othen
2x 24 2 8
2x 24 0 8
2x 24 8
X Y 4 soda dxdy

x limits
if x y 4then

Y 4 x

x limits
Put y othen

x 4 Y
X 4 0
x 4








































































































































6.6.19use parameterization tofindtheflux f f i n do of 22 x 22k intheoutward direction
normalawayfromthe xaxis acrossthesurfacecutfromtheparaboliccylinder z n y bytheplanes
x o x 1andz o

Lettheparameterizationbe
r x xi y y y K

Y si
1 24k

plugz ointo z y y
o n y
y 1 and o x 1

i j K

rx r

o a
o o i 24 0 j t o k 24 ik

r r zy 2 12
442 1

in do 22 xi z n y k 24 ik dydx

zxy 2 1 42K dydx

f zxy 242 2 dydx
axI 2 12 343 zy

I x 2 x 2 dx

I k 2 k 2 ax

I 34 4 dx
8 j








































































































































6.6.29 Findthesurfaceintegral ofthefield x y z i 4 4k acrosstherectangularsurface z o o x 3 o y z

inthe k direction

P K

g x y z z

9 o oink
Id
i 8dx

9 12

g P O o IK k 24
I

gn
g I Kchoose direction

in i 4 4K K

4

do gp

6.7.1 Findthecurlofthevectorfield x y z i 4x Y 22 2x 94 2k

M X Y Z N 4x Y 22 P 2x 94 2

It J X Y Z Z Z X Y z

i n a z i n 2 4 i k

i 3 3K

If I 4x Y 22 JE Zz 4x Y 22

4 2

21 2x 94 2 21 I 2x 94 2

2 9

Stoke’s Theorem.








































































































































6.7.5 Findthecurlofthevectorfield x'Yz xy2z xyz8K

M x'Yz N xy z p xyz8

It 2 x 42 2 I Xyz
x'z x'y

81 XY z 21 I Xyz
28 2 x'Y 428 yaz x z

x 28 42 y x 28 242 x k

y2z xyz

I 2 428 21 I xyz8
428 z8

16.7.7 usethesurfaceintegral instorestheoremtocalculatethecirculationofthefield x'i 5x 22k
aroundthecurvec theellipse25 2 ay 10inthexxplane counterclockwisewhenviewedfromabove

i j K

2x I I
2 s z

22 225 i 2x 22 2 x i 2 sx 2 x2 k

o o i o o s ok

5k

n k do dxdy

5k kdxdy
Y O x o

5da stab 25 2 10 ay 10
x2 2g ya 19

5th 150 30
x 15

nggo
I

sit 18

for































































































6.7.13 Let n betheouterunitnormaloftheellipticalshell s 4 2 442 1622 16 z oand let y x2 x2 y sine

findthevalueof f ndo

6.8.1 Findthedivergenceofthefield ox y 42 i 3 4 72 3 4 72 K

M ox Y 42 N 3X Y 72 P X Y 72

2 2div 2 ox y 42 2 3 4 72 22 3 4 72

6 I 7

O

6 8 Findthedivergenceofthespinfield Yi 4 5
x2 ya

M x2 yz a N x2Ya P O

44 2 ya 4 2 ya 2

div Z 44 2 ya 2 I 4xx2 ya
Hy 1 2 y 3 2x 4x z x2 ya3 zy

x yes x2yes

Ey o






























































































































6.8.9 usethedivergencetheoremtofindtheoutwardfluxor acrosstheboundaryoftheregionD
34 x i 22 Y 44 4x K

D thecubeboundedbytheplanes x 3,4 3 and2 3

M N 22 Y P 44 4x

I 34 x Zzdir I 22 Y 44 4x

adv
D

33
2dxdydz 21,1 X dydz3

3 3 3

2116dude 2 64 da

3

21,36dz 2 362
3

3

432

6.8.11 usethedivergencetheoremtofindtheoutwardfluxof Ty xy 42K
acrosstheboundaryoftheregionD theregioninsidethesolidcylinderx2 y 4
betweentheplane z o andtheparaboloid z x2 y

M Ty N XY P 42

div 2,74 2 XY Iz 42
o x 4

x 4 x 4

x roost y rsint v2 x2 ya y r z z v2
D o r z o t 2 and o z r

x 4 dr
D

2I roost 4 r dzdrat 32sint lot

1 1 re

at

32sinz 162 32sino 160

r cost yr z Ydrat o 32 o sina.it sin0 0

r cost 4r3 drat 32

I r cost v4 at


